I. Background
Until the mid-1980s, the age at which people retired had declined for decades. In the mid-1980s, the decline ceased. Between 1985 and 2002, the retirement age for men held steady ( Figure 1) . 1 At about the same time as the break in the retirement-age trend, the nature of pension coverage began to shift dramatically, even though the percentage of the workforce covered by an employer-sponsored pension remained virtually unchanged until recently when it has started to decline. 2 Among those lucky enough to be covered by a pension, the portion with only a defined contribution plan increased from about 20 percent in 1981 to nearly 60 percent today ( Figure 2 ).
Defined benefit and defined contribution plans are structured quite differently. Under traditional defined benefit plans, workers accrue benefits over their work life and receive a life annuity at retirement, which guarantees them benefits for as long as they live. The benefit is typically calculated as a dollar amount per year of service, or as a percentage of final salary for each year of service. In the event the company cannot fulfill its pension promise, workers'
benefits (up to a maximum of $3,699 per month in 2004 for workers retiring at 65) are insured through the Pension Benefit Guaranty Corporation (PBGC).
Defined contribution plans -most notably 401(k)s -look very different. They are like savings accounts. The employer and employee both contribute to the account, employees control account assets, and can allocate funds to match their tolerance for risk. Defined contribution assets are also portable, which means that mobile workers can take their pensions with them as they move from job to job. On the other hand, the worker bears the investment risk. So, if the stock market booms, they gain; if it slumps, they lose. Defined contribution plans generally do not pay annuities; rather, they offer participants a lump sum. Therefore, participants bear the interest rate risk at retirement. The PBGC does not insure benefits.
What difference does it make whether people are covered by a defined benefit or a defined contribution plan, assuming that they have the same level of wealth under either plan?
1 For older women, labor force participation rates were flat until the mid -1980s. The trend toward earlier retirement experienced by all older workers during this period was offset by the increased labor force participation of married women. Since the mid-1980s, the labor force participation rates of women have increased dramatically (Burtless and Quinn, 2002) . Today, the average retirement age of women is about 61 years based on authors' calculations of data from the Bureau of Labor Statistics (BLS, 2003) . 2 In 1979, 51 percent of non-agricultural wage and salary workers in the private sector aged 25-64 participated in a pension; in 2002, that number was 46 percent.
In both cases, they are going to get benefits, and those bene fits will enable them to retire earlier than they would have been able to without a pension.
The story is more complicated, because the two pensions have different financial incentives, different ways of paying benefits, and different types of risks. First, provisions in many traditional defined benefit plans offer a significant subsidy for early retirement, while 401(k) plans are neutral with respect to retirement age. Some argue that the early retirement subsidy was developed to encourage workers, who might be tempted to stay on too long, to retire when their productivity declines (Lazear 1983) . Others believe that the provision was pushed by labor unions who wanted to let their people out early. In any event, companies offer benefits at an early retirement age, such as 55, that are not adjusted sufficiently to reflect the fact that retirees will receive benefits for 10 years longer than if the y retired at age 65.
Defined contribution plans operate very differently. A worker's accumulated pension wealth changes each year by contributions to the account and the earnings on accumulated assets. Pension wealth continues to rise even if contributions are zero (assuming earnings on assets are positive). The only aspect of a defined contribution or 401(k) plan that might affect retirement age is the constraint, imposed by the government, that funds cannot be withdrawn without a penalty until the worker reaches age 59 ½. Otherwise, 401(k) plans should not encourage retirement at any particular age. Figure 3 shows accrued pension benefits as a multiple of annual pay at different ages for a traditional defined benefit plan and a cost-equivalent defined contribution plan. In each case, workers retiring at 65 would accumulate benefits equal to four times their final salary. In the case of defined contribution plans, the more the person works, the greater total retirement benefits are relative to earnings. Thus, the pension provides no incentive to retire at a particular age. In contrast, benefits relative to annual pay in a traditional defined benefit plan jump sharply at 55, the early retirement age, because of the lack of an actuarially fair adjustment. The disappearance of the subsidy provides a powerful incentive to retire prior to the normal retirement age in the plan. 3 Considerable research exists on retirement incentives in defined benefit plans. An early study by Kotlikoff and Wise (1989) documented the incentives in a single plan for a Fortune 500 company and in a nationally representative cross section of plans. Stock and Wise (1990) ; Lumsdaine, Stock, and Wise (1992); and Samwick (1998) have done similar studies. Researchers have taken different approaches to characterizing the incentives in the plans. Stock and Wise developed an "option value" measure to reflect the utility gains or losses from postponing retirement, while Coile and Gruber (2000) introduced a somewhat simpler concept of "peak difference" of pension
The second factor that may influence retirement is the nature of the benefit payment.
Traditional defined benefit pla ns offer an annuity -that is, a stream of payments -while defined contribution plans typically pay a lump sum. Individuals may perceive an expected flow of income for life differently than a lump-sum of equal value. For example, individuals may be reluctant to spend their 401(k) balances in the hope of leaving a sizable bequest. Or they may spend down their wealth too slowly in order to insure that they do not exhaust their assets before they die. For these reasons, when pension payments are in the form of a lump sum rather than an annuity, individuals may desire a higher level of wealth in retirement to maintain an equivalent level of consumption. Therefore, we might expect to see a higher retirement age associated with lump-sum distributions from defined contribution plans.
Finally, individuals may react differently to levels of retirement wealth depending on their sense of the reliability of the amount. For example, it is possible for 401(k) balances to change dramatically in a short period of time, which can make it difficult for individuals to reliably predict how much income they can expect to receive from the account. In addition, upon receiving a lump sum at retirement, individuals must decide how to invest the money and then estimate the interest they will receive on their investments. The presence of this investment uncertainty may cause some individuals to err on the side of caution and stay in the workforce longer than if they had a more predictable income stream from a defined benefit plan.
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In short, three aspects of defined contribution plans would be expected to lead to later retirement -the absence of explicit early retirement incentives, the payment of a lump sum rather than an annuity, and the investment and interest rate risk associated with these plans.
II. The Effect of Pension Type on Expected Retirement Age
The first step in this analysis is to use the HRS to see how pension coverage affects respondents' expected retirement age. 5 The theory says that people with pension wealth of any wealth accruals. 4 It is important to note that, while accrued benefits under defined benefits plans are more certain than accrued benefits under defined contribution plans, defined benefit pensions are not free of risk. The PBGC guarantee on accrued benefits is capped and future accruals could be affected by plan changes. Of course, defined contribution plans carry similar risks with respect to future accruals. 5 The HRS is a nationally-representative data set of about 12,650 individuals from about 7,600 households. This study began in 1992 by interviewing people age 51-61 and their spouses (regardless of age). The survey was readministered in 1994, 1996, 1998, 2000, and 2002 . The HRS is conducted by the Institute for Social Research (ISR) sort should retire earlier than those without and that those with a defined benefit plan should retire even earlier because of the retirement incentives, payment in the form of annuity, and reliability of accrued benefits. Indeed, tabulations from the first wave of the HRS show that those currently with no pension expect to retire at age 64.4, with a defined contribution plan only at age 63.5, with a defined benefit plan only at 62.5, and with both a defined benefit and defined contribution plan at 62.2.
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To isolate the pension effect, it is necessary to control for many other factors that could also influence retirement. Being female, married, or in poor health, owning one's home, having retiree health insurance provided by one's employer, and having a physically-demanding job should all lead to earlier retirement. 7 In contrast, having more education or being self-employed would be expected to delay retirement. The impact of higher wages is theoretically ambiguous.
On the one hand, higher wages allow workers to achieve their retirement savings goal in fewer years and retire earlier; on the other hand, the higher level of compensation for each year worked may encourage workers to stay in the labor force longer.
We estimate an equation for HRS respondents who were working at the time of the wave one interview. Limiting the sample to those who are currently employed reduces the number from 12,650 to 8,370 (see Table 1 ). Missing information -primarily for benefits under defined benefit plans, defined contribution plans and Social Security and for expected retirement agefurther reduces the sample to 4,955. 8 Whenever possible both the respondents' retirement expectations and the independent variables are defined as of 1992. For a few individua ls information on expected retirement age was taken from later waves, and some information on expected Social Security benefits was taken from later waves in order to avoid significantly reducing the sample size.
While coverage is entered for the individua l worker, defined benefit, defined contribution, and Social Security wealth are household numbers. The reasoning is that at the University of Michigan and is made possible by funding from the National Institute on Aging. More information is available at the ISR website: http://hrsonline.isr.umich.edu/. 6 Pension status (having a defined benefit or defined contribution plan) is based only on the worker's current job. 7 Although our specification addresses the issue of spousal influences by including household-level pension and financial variables, the model could be enhanced by estimating a system of equations in which spouses jointly determine the retirement decision (see Coile, 2003) . 8 Another 652 respondents were missing pension wealth information for their previous jobs. The equation was estimated both with and without these individuals, and the results were virtually identical. Since their inclusion did not change the results, we kept them in the sample.
retirement incentives apply to the individual but once the wealth has been accumulated it becomes part of the household's pile of assets. Social Security wealth is based on self-reported current or expected benefits. 9 Defined benefit wealth comes from the Peticolas-Steinmeier numbers posted on the HRS website; these numbers are derived from the restricted pension data provided by the employer. Defined contribution wealth is based on self-reported estimates for 1992 where available. If defined contribution wealth is reported only in subsequent waves, the post-1992 number is reduced by assumed earnings and employer and employee contributions to arrive at the 1992 figure.
10 Total financial wealth is equal to the value of assets in stocks, bonds, checking accounts, certificates of deposit, and any other account, minus household debt. All wealth variables are measured in $10,000 increments. See Table 1 The coefficient estimates and t-statistics for independent variables are presented in Table   2 . Both the pension variables and the other variables, such as age, gender, health, education, marital status and spouse working, self-employed status, and homeownership, have the expected sign, and virtually all the coefficients are statistically significant.
The goal is to isolate the effect of pensions on expected retirement age. This exercise appears in Table 3 . The first step is to calculate the base retirement age before the effect of either the pension or socio-economic variables. The base retirement age is equal to the constant 9 Although the HRS provides administrative data on Social Security covered earnings and projected benefits, we calculated Social Security wealth using self-reported current or expected Social Security benefits to increase our sample. We had access to the administrative data for this project and estimated equations using both values for Social Security wealth, and the results were quite similar. 10 Earnings in each year are equal to a weighted average of the change in the Standard and Poor's 500 index and the yield on the 10-year Treasury, where the weights reflect the proportion of equities and non-equities in the defined contribution portfolios as reported in the Federal Reserve' 66,863 (in 1992) show that these variables reduce the retirement age by 0.6 years and 0.1 years, respectively. The next row in Table 3 shows the effect of the pension characteristics over and above the wealth effect. Taking the wealth and pension characteristics together, Table 3 shows for a worker with no pension coverage, the expected retirement age is 64.9 years. For a typical worker with a defined contribution pension, the expected retirement age is 64.6; and for a typical worker with a defined benefit plan it is 63.2 -about one year earlier.
As just noted, two separate aspects of defined benefit coverage are responsible for this significant reduction in the retirement age: (1) the amount of defined benefit wealth and (2) the general characteristics associated with such plans (i.e., early retirement incentives, lifelong benefits, and reduced investment risk). First, the amount of an individual's defined benefit plan wealth moves the retirement age fo rward by 0.6 years. For individuals with more defined benefit wealth, the expected retirement date would be even earlier; for those with less than average wealth, the date would be later. Then, the characteristics of defined benefit plans move up an individual's expected retirement date by 1.1 years.
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Not surprisingly, the situation for individuals with defined contribution pension coverage is quite different. Overall, their expected retirement age is only 0.3 years earlier than for those without any pension coverage. Pension wealth is responsible for a slight drop in the expected 12 The result is consistent with the expected retirement age for working individuals aged 50 and over (Moore, 2003) . Not surprisingly, the value is higher than the expected retirement age for the population generally. 13 This implication inherently assumes that specific types of individuals do not self select into different kinds of pension plans. If they did, the coefficient on plan type might be picking up differences in the types of individuals, rather than differences in plan characteristics. Friedberg and Webb (2000) conclude that this self selection issue does not appear to be a problem.
retirement age, and the general characteristics of defined contribution plans adds a further fraction. Table 3 implies that those in their 50s and 60s who are covered by a defined benefit plan expect to retire more than one year earlier than those covered by a defined contribution plan.
III. The Effect of Pensions on the Probability of Actual Retire ment
This section shifts the focus from respondents' plans to retire to their actual retirement experience. Instead of taking the independent variables as a snapshot at a specific point in time, this approach allows factors, such as health status, wealth, and spouses' work status, to change over time and influence the retirement decision. It also allows a more complete description of the retirement incentives in pension plans.
The sample consists of all workers in each of the six waves of the HRS. The dependent variable is equal to one if the respondent leaves his job voluntarily from one wave to the next and retires fully. That is, leavings due to layoffs or plant closings are not considered retirement. To be clear, the sample starts with only individuals who are working in 1992. The first retirement observation is 1994; if the person has retired, the dependent variable is equal to one, if not zero.
Once people retire, they are out of the sample. The 1996 pool consists of those who were working in 1994; again those who have retired by 1996 are assigned a one; the others a zero.
And so the process continues through 2002. Thus, the exercise does not address the probability of a random person in the population being out of the labor force; rather it looks at the probability of a person who was previously working retiring.
The pooled regression makes it possible to characterize the pension variables more fully than the snapshot regression for expected retirement age. After all, it is not just the existence of the pension and the pension wealth that affects retirement, but also the amount that respondents can earn by working an additional year. As discussed earlier, the accrual pattern under defined benefit and defined contribution plans are very different. In defined benefit plans accruals increase sharply at some point and then become negative. In defined contribution plans, accruals are positive as long as earnings on assets are positive.
Other researchers have used the HRS to examine the effect of pension type on the retirement decision. Most recent is a paper by Friedberg and Webb (2003) . Our analysis in this portion of the paper differs in four ways. First, our sample includes all working individuals, not just those covered by a pension. Second, we define working to include part-time workers and the self-employed in addition to those working full time. Third, we include all six waves of the HRS. Finally, we take a different route in terms of analyzing the impact of pensions.
Researchers have experimented with several ways of introducing the retirement accrual variable into regression equations. Stock and Wise (1990) proposed an "option value" measure that reflects the gain in utility from postponing retirement and gaining access to future accruals.
This model is very difficult to implement, however. Coile and Gruber (2000) , looking at incentives in the Social Security program, introduced the simpler notion of "peak value" -as long as the current value of pension wealth falls short of the potential peak value, workers have an incentive to stay on the job.
We have chosen simply to enter annual pension accrual as the incentive variable. It allows us to treat defined benefit and defined contribution plans in a parallel fashion. And it seems to us that it more accurately represents the thinking process of the typical worker, who we believe is unlikely to look forward enough to compare peak value with current pension wealth.
For completeness, however, we also try the peak value measure and find the results are quite consistent.
Given the binary nature of the dependent variable, the model is estimated using a probit; the results are presented in Table 4 . The values reported in the table are the change in the probability of being retired given a one-unit change in a continuous variable or the shift in a dichotomous variable from zero to one. For example, if the employee has a retiree health insurance, the probability of retiring increases by almost 4 percentage points -all else equal. If the amount of wealth in a defined benefit plan increases by $10,000, the probability of retiring rises by 0.1 percent age points.
The first equation (Table 4) repeats the equation used to estimate expected retirement age in 1992. As in the earlier equation, pension coverage is represented by an indicator to identify those covered by a defined benefit plan and by a defined contribution plan and a wealth variable for each type of pension. The results are mostly consistent with those for expected retirement.
The probability of retiring is positively related to Social Security, defined contribution, and defined benefit wealth, and the defined benefit coverage indicator has a large positive and statistically significant impact on the probability of retiring. The results for defined contribution plans differ, however. The indicator variable suggests a negative effect -that is it discourages retirement. All the socio-economic variables have the same effect as they did in the equation for expected retirement age. Retiree health insurance, poor health, being female, having a physically demanding job and owning a home all increase the probability of retiring. Having a college education, living with a working spouse, and being self-employed all reduce the probability of retirement.
The next equation (Table 4 , Eq. 2) introduces directly into the equation the separate effects of the two types of pension plans. The first variable, which reflects the retirement incentives, is the increase in pension wealth that the worker would gain by staying an additional year. In the case of defined benefit plans, the accrual is the change in defined benefit wealth. In the case of defined contribution plans, the accrual is the employer's and employee's contributions. The return on defined contribution assets is entered separately because the respondent receives this amount regardless of labor force status. The coefficients in Equation 2 are consistent with the theory. The probability of being retired is negatively related to the level of accrual, but positively related to the return on defined contribution assets.
The conclusion that emerges from this section is that pension coverage and type is an important determinant not only of expected retirement age but also of actual retirement age.
People covered by any type of plan will retire earlier than those not covered, and people with a defined benefit plan will retire earlier than those with a defined contribution plan. In defined benefit plans, pension wealth, and pension characteristics play an almost equal role in encouraging retirement. In defined contribution plans, the primary retirement incentive is the wealth effect. Defined contribution coverage itself appears to deter retirement, as do accruals.
IV. Explaining the Probability of Earlier-than-Planned Retirement
This final section exp lores the extent to which pensions explain the difference between expected and actual retirement -particularly why some people retire earlier than expected.
Surveys consistently show that people plan to retire around age 65, but the median actual retirement age is 62 (Figure 4 ). The question is why?
The analysis starts with all workers in 1992 and identifies those who have retired earlier than expected. People who are in the labor force in 2002 fall into two categories: those who thought that they would have retired by 2002 and those who had planned to keep working beyond 2002. The entire first group is included in the sample because it is clear that they are working longer than expected; those in the second group are included only to the extent that their current age equals their expected retirement age because the others still have the potential to retire early. The dependent variable is set equal to 1 if the person's actual retirement age was earlier than their expected retirement age in 1992; zero otherwise.
The explanatory variables include those from the original 1992 regression of expected retirement age and new "shock" variables. The original variables are female, age, college, poor health, retiree health insurance, self employment status, and indicators for the defined benefit and defined contribution coverage. The "shock" variables -deterioration in health status, retirement of worker's spouse, change in financial wealth and defined contribution assets, and job changeare likely reasons why people might change their retirement plans.
The results show that retiring earlier than planned is correlated with the original variables, the shock variables, and pension coverage (see Table 5 ). Having "poor" or "fair" health in 1992 increases the probability of retiring earlier than expected, probably because those with health problems underestimate the negative impact of bad health on their ability to work later in life. A deterioration in health status increases the probability of retiring earlier by 14 percent.
14 Similarly, consistent with recent work on joint decision making, the probability of retiring early rises if the worker's spouse retires. Also as expected, an increase in financial wealth or defined contribution assets have positive impact on the probability of retiring earlier.
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People who switched jobs after 1992 are less likely to retiree earlier than expected. One possible explanation is that people who leave their main jobs may switch to a "bridge" job that better fits their life style as they approach retirement and thereby allows them to stay in the work force longer. Or people may have been forced to leave from their career job with inadequate retirement recourses and were forced to stay in the labor force longer. 16 It is worth noticing that college education and being female do not affect the probability of retiring earlier than planned.
Retiring earlier than planned is also negatively related to pension coverage. Similarly, the probability of retiring earlier decreases for the people that have insurance in retirement. It is likely that workers who have employer-sponsored pension and retiree health insurance are in a better position to plan their retirement more accurately than those without benefits.
IV. Conclusion
The HRS provides a wonderful opportunity to explore the effect of pensions on the whole retirement process. Pensions are complicated institutions, yet in virtually every instance, the HRS results show pension variables having the predicted effect on expected and actual retirement patterns. The first part of the analysis looked at expected retirement age for those working in 1992. As predicted, the presence of pension wealth lowers the expected retirement age for those with pensions compared to those without. In addition, the incentives for early retirement under defined benefit plans have an additional large -more than a year -and statistically very significant effect on reducing the expected age further. The additional effects from defined contribution plans are only marginally significant and quite small.
The second part of the analysis considered the effects of pensions on the probability of retiring in one wave given the respondent was working in the previous wave. Here pensions enter in four separate ways. First, consistent with theory, pension wealth increases the probability of retiring. Second, the early retirement incentives in defined benefit plans (as captured by the pension coverage dummy) further increase the probability of retirement. Third, the higher the earnings on the defined contribution assets, the more likely workers are to retire.
Finally, the greater the accruals in both defined contribution and defined benefit plans, the lower the probability of retirement. In short, pension wealth encourages retirement but the incentives are much stronger for defined benefit than defined contribution plans.
The results of the third exercise, which explores the reasons for retiring earlier than planned -are perhaps the most interesting. In this case, initial characteristics and shock variables -including the change in defined contribution wealth -are important variables in explaining changes in retirement plans. Pensions are also important here: pension coverage reduces the likelihood of retiring earlier than planned. The intuition is that people covered by pensions are in the position to better plan their withdrawal from the labor force.
The implications going forward are threefold. First, the shift from defined benefit to defined contribution plans will eliminate much of the incentive for early retirement. Second, the apparent decline in pension coverage will mean that a smaller percent of the work force will have the pension wealth that enables people to retire. Finally, the decline in pension coverage will make it more difficult for people to plan when they will be able to leave their jobs. Source: Authors' calculations based on coefficients of equation reported in Table 2 and wealth values reported in Appendix Table 1 . 
